Daikenchuto ameliorates muscle hypercontractility in a murine T-cell-mediated persistent gut motor dysfunction model.
Low-grade inflammation and immunological alterations are evident in functional gastrointestinal disorders such as irritable bowel syndrome (IBS). We evaluated the effects of daikenchuto (DKT), a pharmaceutical grade Japanese herbal medicine, on the hypercontractility of intestinal smooth muscle persisting after acute inflammation induced by a T-cell-activating anti-CD3 antibody (αCD3). BALB/c mice were injected with αCD3 (12.5 μg, i.p.), and DKT (2.7 g/kg) was administered orally once daily for 1 week. The contraction of isolated small intestinal muscle strips and muscle cells was examined on day 7 after αCD3 injection. The gene and protein expressions in the small intestines were evaluated by real-time PCR and multiplex immunoassays, respectively, on days 1, 3 and 7 after αCD3 injection. αCD3 injection resulted in significant increases in carbachol-evoked contractility in the muscle strips and isolated smooth muscle cells on day 7. DKT ameliorated the αCD3-induced muscle hypercontractility on day 7 in both the muscle strips and smooth muscle cells. αCD3 injection rapidly up- and downregulated the mRNA and protein expressions of pro- and anti-inflammatory cytokines, respectively. Although the influence of DKT on the mRNA expressions was moderate, the protein expressions of IL-13 and IL-17 were significantly decreased. We observed changes in the intestinal muscle contractility in muscle strips and muscle cells following resolution of inflammation in a T-cell-mediated model of enteropathy. The observed modulation of cytokine expression and function by DKT may lead to the development of new pharmacotherapeutic strategies aimed at a wide variety of gut motor dysfunction disorders.